Thyroid hormone receptors repress estrogen receptor activation of a TRE.
The identification of hormone response elements in the promoter regions of hormonally regulated genes has revealed a striking similarity between the estrogen response element (ERE) and a palindromic thyroid hormone response element (TRE) derived from the GH gene promoter. In addition, this TRE was described as a strong retinoic acid receptor response element for all three subtypes: alpha, beta, and gamma. We show here that the TRE in the absence of thyroid hormone receptor (TR) behaves similarly to imperfect EREs, which can synergize to mediate a strong estrogen-dependent activation of transcription. However, in the presence of TR, but the absence of T3, activation of the TRE constructs by estrogen receptor (ER) is inhibited. In vitro, ER and TR were found to bind to the TRE in the absence and presence of their respective ligands; however, TRs form a more stable complex with the TRE than does ER. To examine whether repression of ER activity on the TRE constructs by TR was due to heterodimer formation, we employed truncated TR mutants (tTR) that lacked the DNA-binding domain, but contained the ligand-binding/dimerization domain. The tTRs were shown to be efficient inhibitors of TR, but not of ER. Thus, inhibition of ER activity on TREs by TRs does not result from heterodimer formation. We discuss a mechanism in which TRs, in the absence of thyroid hormone, control TRE activation by related receptors by preventing their access to the TRE. This mechanism can greatly enhance the fidelity of the ligand-specific response from a TRE.